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The use of immune checkpoint inhibitors (ICPIs) has dramatically improved the chance of surviving malignant melanomas. Pembrolizumab is a monoclonal antibody that selectively inhibits programmed cell death-1 (PD1) activity at the tumor site, thus being able to restore anti-tumor immune response. In metastatic disease, pembrolizumab significantly improves overall survival, with 55% of all treated patients still being alive 24 months after treatment start.

Liver toxicity is a rare complication of pembrolizumab, with 2% of all patients included in the Checkpoint 006 study experiencing grade 3--4 injury \[[@B1]\]. A recent meta-analysis suggests that the risk of hepatotoxicity related to ICPIs largely depends on the type of cancer treated, dosing schedule, and the regimen used, with the combination of ipilimumab and nivolumab posing the highest risk \[[@B2]\].

The pathophysiological mechanisms of immune-related adverse events (irAEs) are poorly understood. Immune-mediated hepatitis is believed to be mediated by an immune-related T-cell activation, but it differs in several respects from both drug-induced and idiopathic autoimmune hepatitis \[[@B3]\]. Details in the reporting of hepatotoxicity vary widely across publications, with some studies registering isolated elevations of various liver tests, for example, alanine aminotransferase (ALT), aspartate aminotransferase, alkaline phosphatase (ALP), γ-glutamyl transpeptidase, or bilirubin, while others use general terms such as "liver toxicity" or "hepatitis."

Mortality due to liver toxicity is a rare event in prospective studies, but in a retrospective analysis of individual safety data from the World Health Organization database VigiLyze, approximately 22% of all irAE-related deaths in patients on anti-PD1/PD-L1 monotherapy were caused by liver injury \[[@B4]\].

The general algorithm for managing irAEs is based on treatment with high-dose steroids with prompt conversion to other immunosuppressants in case of treatment failure \[[@B5]\]. A thorough investigation to exclude other causes of liver dysfunction should be performed before or simultaneously with immunosuppressive treatments, and this should include virology tests, radiological assessment, and liver biopsy. Liver-specific autoimmune antibody tests are not always elevated in case of irAEs.

Case Report {#sec1_2}
===========

A 70-year-old Caucasian female with no prior history of cancer was examined in December 2017, after the discovery of a growing lump in her left axilla. Her past medical history included hypertension, paroxysmal tachycardia, and gout. Her medication was lisinopril dehydrate, verapamil colchicine, and allopurinol. A biopsy of the axillary mass revealed lymph node metastasis from a malignant melanoma, BRAF wild type. A CT scan showed several small lung nodules and enlarged lymph nodes on the left side of her neck, giving suspicion of disseminated malignancy. No primary tumor was identified at skin checkup.

At assessment in our outpatient clinic, she was in good clinical condition (ECOG 1) and her blood tests revealed activated inflammatory parameters (CRP 103 mg/L, leukocytes 11.8 × 10^9^/L, granulocytes 8 × 10^9^/L), normal liver function (ALT, γ-glutamyl transpeptidase, bilirubin, and ALP), and normal kidney function (creatinine). LDH was moderately elevated at 353 U/L.

She was offered treatment with pembrolizumab 2 mg/kg every 3 weeks and received the regimen as scheduled. Reimaging after 5 cycles of treatment showed good partial response and her CRP and LDH had normalized. At that time point, she was experiencing itching and skin rash corresponding to grade 2 toxicity \[[@B6]\] that were successfully managed with topical corticosteroid as well as hypothyroidism that was corrected with levothyroxine.

During treatment, her laboratory results including liver tests were followed every 3 weeks and were normal until symptom onset.

After the twelfth infusion with pembrolizumab, she was admitted to the hospital in poor clinical condition; she had developed jaundice and suffered from painful joints and inspiratory chest pain. Her blood examinations showed: CRP 19 mg/L, hemoglobin 15 g/dL, leukocytes 15.1 × 10^9^/L, Na 132 mmol/L, creatinine 137 μmol/L, ALT 217 U/L, ALP 417 U/L, LD 369 U/L, bilirubin 216 μmol/L, and S-glucose 22 mmol/L.

The tentative diagnosis upon admission was irAEs affecting the liver, kidney, pancreas, joints, and possibly lungs and/or pleura. The patient received intravenous treatment with methyl prednisolone 125 mg daily and insulin along with adequate supportive care according to international guidelines \[[@B5]\]. Imaging with liver ultrasound and CT of the chest and abdomen excluded tumor progression or other organ-related causes. Serum virology test (hepatitis B and C, HBV, cytomegalovirus) were normal. Magnetic resonance cholangiopancreatography was not considered necessary based on previous radiology findings.

Three days after admission, her symptoms improved; and creatinine was normalized, while ALT, ALP, and bilirubin levels continued to rise (Fig. [1](#F1){ref-type="fig"}). Given the lack of improvement in her liver tests, mycophenolate 1 g twice daily was added to her corticosteroid treatment. A liver biopsy was obtained and showed portal fibrosis and inflammation dominated by lymphocytes, with scattered histiocytes and a few plasma cells and only focal interface activity. The most striking finding was the lack of identifiable bile ducts in the majority of the portal tracts, as well as the absence of ductular proliferation. In the lobules, there was extensive intracellular and intracanalicular cholestasis, mild lymphocytic inflammation, and mild microvesicular steatosis (Fig. [2](#F2){ref-type="fig"}).

Ten days after admission and despite high-dose corticosteroids and mycophenolate, her liver tests continued to worsen, and plasmapheresis was instituted along with doubling of the mycophenolate dose. She received 8 cycles in total of plasmapheresis that were given daily in the early phase. All her liver tests improved slightly, but we observed a rapid deterioration when plasmapheresis was delayed (e.g., during weekends), thus indicating a short-lived effect of this treatment modality. Her clinical condition eventually worsened with no signs of reversible cause, and she died on day 26 after symptom onset.
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We present here the case of an atypical form of liver toxicity associated with ICPIs therapy, histologically characterized by severe ductopenia and cholestasis. According to previous reports, the predominant histopathological findings in liver injury associated with ICPIs, including pembrolizumab, include hepatitis with lobular inflammation and some degree of portal and/or periportal inflammation, sometimes with bile duct injury \[[@B3], [@B7], [@B8]\]. The biopsy findings in the present case are suggestive of a rare form of liver injury known as vanishing bile duct syndrome (VBDS). This type of injury may be caused by an infection, autoimmune disease, ischemia, and drugs, or it may occur as a paraneoplastic event. This condition is characterized by a progressive destruction of intrahepatic bile ducts resulting in severe cholestasis. The prognosis is largely dependent on the underlying cause and whether epithelial regeneration occurs.

A retrospective register-based analysis \[[@B9]\] showed a mortality rate of 20% among patients with drug-related VBDS, with the extent of ductopenia being the most important predictive factor for outcome. Doherty et al. \[[@B10]\] reported a series of 3 cases of severe intrahepatic biliary injury that occurred under treatment with ICPIs, one of which presented as VBDS after a single infusion of pembrolizumab. The pathogenesis of this type of ICPI-related biliary injury is unknown, but the lack of autoimmune hepatitis-like features, and the apparently poor effect of immunosuppressive treatment, suggests involvement of mechanisms distinct from those of immune-mediated hepatitis.

Liver toxicity due to ICPIs is treated with high-dose corticosteroids (1--2 mg prednisolone/kg/day). In the event of treatment failure, mycophenolate should be added. The TNF-alpha inhibitor infliximab, which is commonly used to treat gastrointestinal immunological side effects, is not recommended due to concerns regarding added liver toxicity. Other immunosuppressive alternatives are tacrolimus or anti-thymocyte globulin. Our patient showed no treatment response to either corticosteroids or mycophenolate. Due to the rapid aggravation of her liver function, plasmapheresis was started with the intention of reducing exposure to pathogenic autoantibodies. We observed a slight but only temporary improvement in her liver parameters with this treatment modality (Fig. [1](#F1){ref-type="fig"}).

The median time from onset of symptoms to death from irAEs due to ICPIs (all toxicities analyzed together) is 40 days in the retrospective analysis of Wang et al. \[[@B4]\]. In the other reported case of VBDS due to pembrolizumab, toxicity occurred after the first infusion \[[@B10]\]. In the case of our patient, liver injury became manifest almost 10 months after treatment initiation. We also noticed several other toxicities occurring prior to or concurrently with liver toxicity (dermatitis, hypothyroidism, arthritis, diabetes, and possibly pneumonitis/pleuritis).

Clinical features, time to onset and severity of liver injury associated with ICPIs vary widely and make prediction and management of these conditions challenging. To our knowledge, this is the second reported case of VBDS associated with treatment with ICPIs, and the first case with fatal outcome. With the dramatic increase in the use of checkpoint inhibitors across cancer types, efforts should be made to improve the understanding of toxicities and to optimize their treatment, especially in the context of complex, severe irAEs. The identification of cases with severe biliary ductal injury may be particularly important, as these may require other treatment regimens than patients with immune-mediated hepatitis.
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